The sea level projection of a 1 meter rise for the 21 st century depends on climate models that have projected a given amount of anthropogenic warming during the same period. However, these same climate models predicted a warming also from 2000 to 2014, which has not been seen in the global surface temperature. Researchers have proposed several solutions such as the fact that the "missing heat" was accumulated in the deep ocean. However, no evidences of a su cient warming of the deep oceans have been observed. Other arguments has been proposed as well and found unsatisfactory. There is the opportunity that the "heat" is not "real" but "missing" or "hiding" somewhere. If the climate model projected "heat" that simply does not exist in reality in the rst place, consequently the models overestimate the anthropogenic warming and also the sea level projections for the 21 st century are overestimated. 
Where the heat is missing?
There is an open case of the missing heat undermining the reliability of the climate models never validated so far and casting more than legitimate doubts something may not be correct in the global warming theory. If the increasing carbon dioxide concentration in the atmosphere increases the heat uptake, after 16 years of no warming in the temperatures of the land and sea surface air and the oceans waters, there is certainly an open case where the heat is missing. Many explanations have been attempted but none has succeeded so far. The culprits of the global warming "hiatus" are still unknown. All the measurements available suggest that the case of the missing heat has perhaps the most obvious explanation: there is no increasing heat uptake due to the changed composition of the atmosphere, or if there is, this e ect is much smaller than what is assumed in the climate models. With reference to the Sun responsibility (Lean and Rind [2] ), certainly the less "odd" of the list, the claim is based on the number of Sun spots, a parameter that is related to the total solar irradiance but it is not an accurate measure of the total solar irradiance. The Total Solar Irradiance (TSI) measurements made by the SORCE mission since February 2003 and the historical reconstructed annual TSI values from the year 1611 (LASP [3]) do not support the theory that the Sun is responsible of the "hiatus" in the warming that could have been caused by the increasing heat uptake because of the changed composition of the atmosphere. Nonetheless, the Sun output data also permit to detect interesting similarities between the surface air temperatures -or at least the reconstruction made of these temperatures -and the solar output. Figure 1 is the total solar irradiance measured and reconstructed as well as the reconstructed global sea and land air surface temperature. The Sun output is clearly not responsible for the missing heat uptake, but may account at least in part for the past increased heat uptake. The output from the Sun tends to wax and wane on an 11-year cycle. This natural cycle is currently approaching its peak, but even if the present sun spot number is low for a peak, the actual measurements of the total solar irradiance incident upon Earth's atmosphere over all wavelengths is about the same values of 11 years ago, with differences that are within the accuracy of the measurement , and the GISS (NASA-GISS [4] ) global sea and land air surface reconstructed temperatures since same year, the Sun output has been increasing similarly to the global average air sea and land reconstructed temperatures. The total solar irradiance is increased of only 0.691 W/m over the last 100 years, corresponding to a minimal +0.05%. In the limit of the inaccuracies of the global air sea and land surface temperature reconstructed from scattered, incomplete and upwards biased data, the GISS data set (NASA-GISS [4] ) suggests for the period 1910 to present the presence of a quasi-60 years oscillation about an almost constant warming trend totalling 0.77 • C over 100 years.
The Sun is certainly more responsible for the warming since the year 1910 than the "hiatus" since the year 2000, even if the small changes in the Sun output do not fully explain by itself the warming when the output is increasing or the "hiatus" when the output is unchanged, if not accounting for amplifying factors. The Sun has certainly produced more Sun spots in recent decades than in the 1800s. This may re ect an increase in the ultraviolet range of sunlight. The actual impact of changes in the Sun output at di erent wave lengths or the impact of the Sun weather is basically unknown. Figure 1 is based on a TSI reconstruction which is the one used in the climate models. This TSI reconstruction poorly explains the temperature behaviour after 2000. This TSI reconstruction is just one proposal and other TSI models and data are available. Some of the alternative solar reconstructions well agree with the temperature patters observed since 1900 and contribute to explain the temperature standstill since 2000. The issue is discussed in Scafetta [18, 19] and Scafetta and Wilson [16] . So, a solution to the problem highlighted may be that the climate models are not just overestimating the anthropogenic warming but they are also using severely inappropriate solar records.
Meehl, Arblaster, Fasullo and Trenberth [5] suggested that there has been a deep-ocean heat uptake in the equatorial Paci c during this surface-temperature hiatus period. "That leaves the bulk of the hiatus to the oceans, which serve as giant sponges for heat. And here, the spotlight falls on the equatorial Paci c". The focus on the seas where measurements were scattered when the measurements on the land are not supportive of a warming trend are not a novelty. However, this time the ARGO (ARGO [6]) detailed measurements with more than 3600 buoys continuously sampling the ocean providing since the early 2000s more than 100,000 temperature/salinity pro les and velocity measurements per year distributed over the global oceans quickly permits to dismiss this claim. The measurements performed with 3 × 3 degrees interval from 0 to 2000 m depth show that very unlikely the heat content in the deep oceans could have been built up in the equatorial Paci c and elsewhere without any detectable change measured in the layer 0 to 2000 m all over the world oceans.
In Figures 2 and 3 This means the average ocean constant is basically constant. The salinity is also essentially constant.
Cowtan and Way [7] recently suggested that at least some of the discrepancy in between model predicted and truly measured temperatures can be explained by incomplete spatial coverage of the temperature observations, notably in the fast-warming Arctic region. As Curry [8] points out, the attempt to "explain the warming slow-down with Arctic data gaps" is "only a small step towards reconciling observed and expected warming" as very little steps where the prior explanations.
If the measurements of the surface air temperatures by thermometers for the Artic (and other areas) are (or were) scattered, incomplete and not of good quality for multiple reasons, the upward biasing by heat release and heat storage e ect in extreme low temperature conditions one example, their reliability should be equally "good" or equally "poor" in times of warming or not warming. Nevertheless, similarly to the ARGO measurements of the ocean heat content and the SORCE measurements of the total solar irradiance, there is the 35 years long satellite result from the National Space Science and Technology Centre (NSSTC) data set (NSSTC [9] ) that provides an accurate monitoring of the air temperatures for the Globe including the Arctic and the Antarctic to assess the claim. The GISS data set (NASA-GISS [4] ) suggests for the same 35 years a global warming of 1.35·10 − • C per year not that far from the NSSTC result. Accounting for the quasi-60 years oscillation, the warming trend over a century of the Globe is very likely one half of the value measured over the last 35 years. Over the last 11 years, the changes in temperatures are minimal. The sea ice extent monitored by the satellite (NS-DIC [10]) is perfectly in agreement with the temperature results, proposing a signi cant reduction for the Arctic and an increase for the Antarctic. Figure 5 presents the measured sea ice extents for the North and South poles (from NSDIC [10]). The sea ice extent is decreasing in the Arctic at a rate of − . ·10 square kilometers per year, but it is increasing in the Antarctic at a rate of 2.89·10 square kilometers per year. Seasonally, the sea ice extent in the Arctic is below the 1981 -2010 average, and the sea ice extent in the Antarctic is above the 1981 -2010 average, within a 2% deviation. Over the last 11 years, the sea ice extent is globally increasing, being the increase in the South Pole more than compensating the decrease in the North Pole.
There is no chance that the missing heat uptake is gone undetected in between the ices of the Arctic, being the satellite monitoring quite accurate to rule out the presence of any major heat sink in the North Pole.
While there is an open case of the missing heat, surprisingly according to the authors of the latest IPCC WGI AR5 chapter on "Sea-Level Change" (Church et al [14] ) there is no open case of the missing absolute sea level rise, as if the sea levels could follow by magic the model predictions but not the measurements. 
Conclusions
Over the last 100 years, the reconstructed total solar irradiance oscillated with the typical 11-years cycle about a marginally increasing trend of 0.691 W/m per century from 1910 to mid of the 1980s, and then about a constant trend. The measured total solar irradiance is about the same in the two subsequent peaks of the latest single 11-years cycle measured so far. Over the last 100 years, the reconstructed global land and sea surface temperature oscillated with a quasi-60 year periodicity about a warming trend of 0.77°C per century. This warming trend is biased upwards by many anthropogenic factors not related to the changed composition of the atmosphere. Over the last 35 years, as monitored by the satellite, the sea ice extent has been decreasing in the Arctic at a rate of − . ·10 square kilometres per year, but it has been increasing in the Antarctic at a rate of 2.89·10 square kilometres per year, and over the last 11 years, globally the sea ice extent is increased.
This evidence in the instrumental records suggests that the case of the missing heat has therefore possibly the most obvious explanation: there is no increasing heat uptake due to the changed composition of the atmosphere, or if there is, this e ect is much smaller than what is assumed in the climate models.
Without signi cant warming of the deep oceans and melting of ice caps, it is a mystery how the reconstructed global mean sea levels could have accelerated over the past 16 years while the individual tide gauges of enough quality and length were also free of acceleration and rising or falling in the wake of the land motion of subsidy or isostasy not only on the last 16 years but since the records started.
There are alternative theories that may explain climate change in addition to the changing composition of the atmosphere because of the anthropogenic carbon dioxide emission. The debate about the climate should certainly bene t from less narrow minded approaches were the never measured increased heat uptake never get questioned. A better understanding of climate change may only follow better quality measurements not manipulated to look similar to modelling results and their open discussion without any pre-conceived agenda.
